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08:30-09:00 
Welcome Address 
Toshiyuki Tsuchiya, Kyoto University, JAPAN 
Gwo-Bin Vincent Lee, National Tsing Hua University, TAIWAN 
 
 

Plenary 1 
Session Chairs: 

Toshiyuki Tsuchiya, Kyoto University, JAPAN 
Gwo-Bin Vincent Lee, National Tsing Hua University, TAIWAN 

 
09:00-9:40 
PLENARY TALK 1 PHOTOSYNTHETIC AND NON-PHOTOSYNTHETIC PRODUCTION OF FUEL AND 
CHEMICALS (This paper is not included in this Technical Digest.) 
James Liao 
University of California, Los Angeles, USA 
 
 

Session 1 - Bio MEMS 
Session Chairs: 

Jürgen Brugger, Ecole Polytechnique Fédérale de Lausanne (EPFL), SWITZERLAND 
Hanseup Kim, University of Utah, USA 

 
09:40-10:00  
1-1 CONTROLLED DELIVERY OF ANTIANGIOGENIC DRUG TO HUMAN EYE TISSUE USING A MEMS 
DEVICE ......................................................................................................................................................................... 1 
Fatemeh Nazly Pirmoradi1, Kevin Ou2, John K. Jackson2, Kevin Letchford2, Jing Cui2, Ki Tae Wolf1, Florian Gräber2, 
Tom Zhao2, Joanne A. Matsubara2, Helen Burt2, Mu Chiao2, and Liwei Lin1 
1Berkeley Sensor and Actuator Center, University of California, USA 
2University of British Columbia, CANADA 
 
10:00-10:20 
1-2 QUANTITATIVE EVALUATION OF THE INFLUENCE OF DOPAMINERGIC NEURON ON FLAPPING 
LOCOMOTION ............................................................................................................................................................. 5 
K. Azuma, H. Takahashi, T. Kan, J. Tanimura, K. Ito, K. Matsumoto and I. Shimoyama 
The University of Tokyo, JAPAN 
 
10:20-10:40 
1-3 MEMS STRUCTURE WITH TUNABLE STIFFNESS USING THE MAGNETORHEOLOGICAL EFFECT .......... 9 
Fu-Ming Hsu, Guang-Yu Liu and Weileun Fang 
National Tsing Hua University, TAIWAN 
 



Session 2 - Bio Inspired MEMS 
Session Chairs: 

Deepak Uttamchandani, University of Strathclyde, UK 
Yu Sun, University of Toronto, CANADA 

 
11:10-11:30 
2-1 A SELF-SWIMMING MICROBIAL-ROBOT USING MICROFABRICATED BIOPOLYMER .............................. 13 
K. Higashi1, T. Kano1, and N. Miki1, 2 
1Keio University, Kanagawa, JAPAN 
2JST PRESTO, Tokyo, JAPAN 
 
11:30-11:50 
2-2 MUSCLE BASED BIOACTUATOR DRIVEN IN AIR .......................................................................................... 17 
Y. Morimoto1, H. Onoe1,2, and S. Takeuchi1,2 
1Institute of Industrial Science, the University of Tokyo, JAPAN 
2Takeuchi Biohybrid Innovation Project, ERATO, JST, JAPAN 
 
11:50-12:10 
2-3 EFFECTIVENESS OF BRISTLED WING OF THRIPS ........................................................................................ 21 
Ken Sato, Hidetoshi Takahashi, Minh-Dung Nguyen, Kiyoshi Matsumoto, and Isao Shimoyama 
The University of Tokyo, JAPAN 
 
12:10-12:30 
2-4 ELECTROSPUN NANOFIBRILS ENCAPSULATED IN HYDROGEL CUPULA FOR BIOMIMETIC MEMS 
FLOW SENSOR DEVELOPMENT............................................................................................................................. 25 
A.G.P Kottapalli1, M. Asadnia1, J.M. Miao1 and M. S. Triantafyllou2 
1Nanyang Technological University, SINGAPORE 
2Massachusetts Institute of Technology, USA 
 
 
 

Session 3A - Mechanical Sensor 
Session Chairs: 

Hidekuni Takao, Kagawa University, JAPAN 
Amit Lal, Cornell University, USA 

 
16:00-16:20 
3A-1 SILICON ACCELEROMETER WITH DIFFERENTIAL FREQUENCY MODULATION AND CONTINUOUS 
SELF-CALIBRATION ................................................................................................................................................. 29 
Alexander A. Trusov, Sergei A. Zotov, Brenton R. Simon, Andrei M. Shkel 
University of California, USA 
 
16:20-16:40 
3A-2 WAFER-LEVEL VACUUM-PACKAGED TRI-AXIAL ACCELEROMETER WITH NANO AIRGAPS .............. 33 
Y. Jeong1, D. E. Serrano1,2, V. Keesara2, W. K. Sung1, and F. Ayazi1,2 
1Georgia Institute of Technology, USA 
2Qualtré Inc., USA 
 
16:40-17:00 
3A-3 DEVELOPMENT OF FLEXIBLE TACTILE SENSOR BASED ON CONTACT RESISTANCE OF 
INTEGRATED CARBON NANOTUBES .................................................................................................................... 37 
J.-I. Lee1, S. Pyo1, M.-O. Kim1, T. Chung1, H.-K. Lee2, S.-C. Lim2, J. Park2 and J. Kim1 
1Yonsei University, KOREA 
2Samsung Advanced Institute of Technology, KOREA 
 
17:00-17:20 
3A-4 HIGH SENSITIVE 3D TACTILE SENSOR WITH THE STRUCTURE OF ELASTIC PYRAMIDS ON 
PIEZORESISTIVE CANTILEVERS ............................................................................................................................ 41 
N. Thanh-Vinh, N. Binh-Khiem, K. Matsumoto, and I. Shimoyama 
The University of Tokyo, JAPAN 
 



17:20-17:40 
3A-5 RESONANT PRESSURE SENSOR WITH ON-CHIP TEMPERATURE AND STRAIN SENSORS FOR 
ERROR CORRECTION .............................................................................................................................................. 45 
Chia-Fang Chiang1, Andrew B. Graham2, Brian J. Lee1, Chae Hyuck Ahn1, Eldwin J. Ng1, 
Gary J. O’Brien2, and Thomas W. Kenny1 
1Stanford University, USA 
2Robert Bosch RTC, USA 
 
17:40-18:00 
3A-6 ON-CHIP INTEGRATED PS3 (PACKAGING-STRESS SUPPRESSED SUSPENSION) FOR 
THERMAL-STRESS FRESS PACKAGE OF PRESSURE SENSORS ..................................................................... 49 
Jiachou Wang, Lijian Yang, and Xinxin Li 
Shanghai Institute of Microsystem and Information Technology, Chinese Academy of Sciences, CHINA 
 
 

Session 3B1 - Bio Sensors 
Session Chairs: 

Karl Böhringer, University of Washington, USA 
Tza-Huei Jeff Wang, Johns Hopkins University, USA 

 
16:00-16:20 
3B1-1 A HANDHELD, CELL PHONE-BASED ELECTROCHEMICAL BIODETECTOR ......................................... 53 
P. B. Lillehoj,1 M.-C. Huang2 and C.-M. Ho2 
1Michigan State University, USA 
2University of California, USA 
 
16:20-16:40 
3B1-2 INTRA/EXTRACELLULAR INVESTIGATION FOR ION CHANNELS WITH LIPID BILAYER ARRAY AT 
THE SINGLE MOLECULE LEVEL ............................................................................................................................ 57 
R. Kawano1, Y. Tsuji1,3, M. Hirano4,5, T. Osaki1, K. Kamiya1, N. Miki1,3, T. Ide4,5, S.Takeuchi1,2 
1Kanagawa Academy of Science and Technology, 2The University of Tokyo 
3Keio University  
4Riken 
5The Graduate School for the Creation of New Photonics Industries, JAPAN 
 
16:40-17:00 
3B1-3 MICRO FORCE PLATE ARRAY FOR MEASUREMENT OF GROUND REACTION FORCE OF INSECT 
RUNNING ................................................................................................................................................................... 59 
H. Takahashi, K. Matsumoto and I. Shimoyama 
Information and Robot Technology Research Initiative, The University of Tokyo, JAPAN 
 
 

Session 3B2 - Bio-Mimetic Actuators 
Session Chairs: 

Karl Böhringer, University of Washington, USA 
Tza-Huei Jeff Wang, Johns Hopkins University, USA 

 
17:00-17:20 
3B2-1 MICRO PROPULSION IN LIQUID BY OSCILLATING BUBBLES ................................................................ 63 
Jian Feng and Sung Kwon Cho 
University of Pittsburgh, USA 
 
17:20-17:40 
3B2-2 PARTICLE TRANSPORTER USING CILIA OF VORTICELLA ..................................................................... 67 
Moeto Nagai, Yo Hayasaka, Takahiro Kawashima, Takayuki Shibata 
Toyohashi University of Technology, JAPAN 
 



17:40-18:00 
3B2-3 SELF-ASSEMBLY OF CELL SPRINGS USING SMOOTH MUSCLE-LIKE CELLS DIFFERENTIATED 
FROM MULTIPOTENT CELLS .................................................................................................................................. 71 
Amy Y. Hsiao1, Teru Okitsu1,2, Hiroaki Onoe1,2, Mahiro Kiyosawa2, Hiroki Teramae3, Shintaroh Iwanaga2, Shigenori 
Miura2, Tomohiko Kazama4, Taro Matsumoto4, and Shoji Takeuchi1,2 
1Institute of Industrial Science, The University of Tokyo, JAPAN 
2ERATO Takeuchi Biohybrid Innovation Project, Japan Science and Technology Agency, JAPAN 
3Shumei University, JAPAN 
4Nihon University School of Medicine, JAPAN 
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Plenary 2 
Session Chairs: 

Toshiyuki Tsuchiya, Kyoto University, JAPAN 
Gwo-Bin Vincent Lee, National Tsing Hua University, TAIWAN 

 
08:30-09:10  
PLENARY TALK 2 NANOPHOTONICS ENABLED BY PLASMONIC METAMATERIALS, NANOANTENNAS, 
AND NANOLASERS .................................................................................................................................................. 74 
Shangjr (Felix) Gwo 
National Tsing-Hua University, TAIWAN 
 
 

Session 4 - Fabrication 
Session Chairs: 

Yao-Joe Yang, National Taiwan University, TAIWAN 
Lionel Buchaillot, IEMN, FRANCE 

 
09:10-09:30 
4-1 IN-LIQUID MEMS ASSEMBLY BY OPTICAL TRAPPING ................................................................................. 78 
M. R. Gullo, L. Jacot-Descombes and J. Brugger 
Microsystems Laboratory, Ecole Polytechnique Fédérale de Lausanne (EPFL), SWITZERLAND 
 
09:30-09:50 
4-2 THE GROWTH OF 3D VA-CNTS STACKS BY PREDEFINING MULTILAYERED AL/FE CATALYST FILMS 
FOR MEMS FABRICATION ....................................................................................................................................... 82 
C.-F. Hu1, C.-L. Cheng1, and W. Fang1,2 
1National Tsing Hua University, TAIWAN 
2Institute of NanoEngineering and MicroSystems, National Tsing Hua University, TAIWAN 
 
09:50-10:10 
4-3 ELECTROSTATIC BOTTOM-DRIVEN ROTARY STAGE ON MULTIPLE CONDUCTIVE LIQUID-RING 
BEARINGS ................................................................................................................................................................. 86 
Tingyi “Leo” Liu, Guangyi Sun, Jong Jin Kim, Chih-Kong Ken Yang, and Chang-Jin “CJ” Kim1 
University of California, USA 
 
 

Session 5 - Cell & Diagnosis 
Session Chairs: 

Wouter van der Wijngaart, KTH Royal Institute of Technology, SWEDEN 
Yuji Suzuki, University of Tokyo, JAPAN 

 
10:40-11:00 
5-1 CELLS ON ARRAYS OF MICROSPRINGS: AN APPROACH TO ACHIEVE TRI-AXIAL CONTROL OF 
SUBSTRATE STIFFNESS ......................................................................................................................................... 90 
Ryan D. Sochol1,2, Yun Jung Heo1, Shintaroh Iwanaga1, Jonathan Lei2, Ki Tae Wolf2, Albert Lu2, Makoto Kurihara1, 
Saori Mori1, Daniela Serien1, Song Li2, Liwei Lin2 and Shoji Takeuchi1 
1Institute of Industrial Science, The University of Tokyo, JAPAN 
2Berkeley Sensor and Actuator Center, University of California, Berkeley, USA 
 



11:00-11:20 
5-2 A NEW PATHOGEN DETECTION SYSTEM BY UTLIZING NANOGOLD MODIFIED SPECIFIC PROBE AND 
VANCOMYCIN COATED MAGNETIC BEADS ON AN INTEGRATED MICROFLUIDIC DEVICE .......................... 94 
Chih-Hung Wang1, Chia-Jung Chang1, Jiunn-Jong Wu2 and Gwo-Bin Lee1 
1National Tsing Hua University, TAIWAN 
2National Cheng Kung University, TAIWAN 
 
11:20-11:40 
5-3 ELECTROMAGNET-ACTUATED DROPLET PLATFORM FOR SAMPLE-TO-ANSWER GENETIC 
DETECTION ............................................................................................................................................................... 98 
C. H. Chiou1,2, D. J. Shin1, S. Hosmane1, Y. Zhang1,3, and T. H. Wang1,3,4 
1Johns Hopkins University, USA 
2Industrial Technology Research Institute, TAIWAN 
3Sidney Kimmel Comprehensive Cancer Center, USA 
4Institute of NanoBioTechnology, USA 
 
 

Session 6A1 - Power MEMS 
Session Chairs: 

David Horsley, University of California at Davis, USA 
Ruud Vullers, Holst Center/IMEC, NETHERLANDS 

 
15:30-15:50 
6A1-1 AN ELECTROSTATIC SPRINGLESS INERTIAL HARVESTER FOR CONVERTING MULTI-DIMENSIONAL 
LOW-FREQUENCY MOTION  ................................................................................................................................ 102 
T. Galchev, R. Raz, and O. Paul 
IMTEK, University of Freiburg, GERMANY 
 
15:50-16:10 
6A1-2 LARGE POWER AMPLIFICATION OF A PIEZOELECTRIC ENERGY HARVESTER EXCITED BY 
RANDOM VIBRATIONS .......................................................................................................................................... 106 
Z. Wang, R. Elfrink, R. J. M. Vullers, V. van Acht, M. Tutelaers, S. Matova, J. Oudenhoven, 
and R. van Schaijk 
Holst Centre/imec, THE NETHERLANDS 
 
16:10-16:30 
6A1-3 ENERGY HARVESTERS WITH HIGH ELECTROMAGNETIC CONVERSION EFFICIENCY THROUGH 
MAGNET AND COIL ARRAYS ................................................................................................................................ 110 
Qian Zhang and Eun Sok Kim 
University of Southern California, USA 

 
Session 6A2 - High-Q Resonators 

Session Chairs: 
David Horsley, University of California at Davis, USA 
Ruud Vullers, Holst Center/IMEC, NETHERLANDS 

 
16:30-16:50 
6A2-1 HIGH-Q CAPACITIVE-PIEZOELECTRIC ALN LAMB WAVE RESONATORS ........................................... 114 
Ting-Ta Yen, Albert P. Pisano, and Clark T.-C. Nguyen 
Berkeley Sensor and Actuator Center, University of California at Berkeley, USA 
 
16:50-17:10 
6A2-2 ENHANCEMENT OF MECHANICAL Q FOR LOW PHASE NOISE OPTOMECHANICAL  
OSCILLATORS ........................................................................................................................................................ 118 
Tristan O. Rocheleau, Alejandro J. Grine, Karen E. Grutter, Robert A. Schneider, Niels Quack, 
Ming C. Wu, and Clark T.-C. Nguyen 
University of California, USA 
 
17:10-17:30 
6A2-3 PIEZOELECTRICALLY TRANSDUCED HIGH-Q SILICA MICRO RESONATORS .................................... 122 
Zhengzheng Wu, Adam Peczalski, Vikram A. Thakar, Zongliang Cao, Yi Yuan, 
Guohong He, Rebecca L. Peterson, Khalil Najafi, and Mina Rais-Zadeh 
University of Michigan, USA 
 



Session 6B1 - Bio-Inspired Structures 
Session Chairs: 

Andreu Llobera, Centre Nacional de Microelectronica, SPAIN 
Man Wong, Hong Kong University of Science and Technology, CHINA 

 
15:30-15:50 
6B1-1 FLEXIBLE, ZERO POWERED, PIEZOELECTRIC MEMS PRESSURE SENSOR ARRAYS FOR FISH-LIKE 
PASSIVE UNDERWATER SENSING IN MARINE VEHICLES ............................................................................... 126 
M. Asadnia1, A.G.P. Kottapalli1, Z. Shen 1, J.M. Miao1, G. Barbastathis2, and M.S. Triantafyllou2 
1Nanyang Technological University, SINGAPORE 
2Massachusetts Institute of Technology, USA 
 
15:50-16:10 
6B1-2 SPECIALLY PATTERNED AND ALIGNED NEURAL BUNDLE FORMED BY NEURAL STEM CELL 
MICROFIBERS ......................................................................................................................................................... 130 
Midori Kato-Negishi1, Hiroaki Onoe1,2 and Shoji Takeuchi1,2 
1Institute of Industrial Science, The University of Tokyo, JAPAN, 
2Takeuchi Biohybrid Innovation Project, ERATO, JST, JAPAN 
 
16:10-16:30 
6B1-3 A THREE-DIMENSIONAL DEFORMABLE LIQUID LENS ARRAY FOR DIRECTIONAL AND WIDE ANGLE 
LAPAROSCOPIC IMAGING .................................................................................................................................... 133 
K. Wei and Y. Zhao 
The Ohio State University, USA 
 
 

Session 6B2 - Cell Tissue Analysis 
Session Chairs: 

Andreu Llobera, Centre Nacional de Microelectronica, SPAIN 
Man Wong, Hong Kong University of Science and Technology, CHINA 

 
16:30-16:50 
6B2-1 A MINIATURE FIBER-OPTIC RASTER SCANNER FOR 2D OPTOCAL IMAGING OF BIOLOGICAL 
TISSUE ..................................................................................................................................................................... 137 
H. Mansoor1, H. Zeng2, I. T. Tai2, J. Zhao2 and M. Chiao1 
1The University of British Columbia, CANADA 
2British Columbia Cancer Agency Research Centre, CANADA 
 
16:50-17:10 
6B2-2 THE EFFECT OF SHEAR-INDUCED LIFT FORCE ON THE HIGH-SPEED CELL MOTION IN 
MICROCHANNEL WITH ADHESIVE WALL ........................................................................................................... 141 
K. Morimoto, D. Rangsiwatakapong and Y. Suzuki 
The University of Tokyo, JAPAN 
 
17:10-17:30 
6B2-3 VERTICAL AND HORIZONTAL CONFOCAL IMAGING OF SINGLE CELLS ON MAGNETICALLY 
HANDLEABLE MICROPLATES .............................................................................................................................. 145 
T. Teshima1, H. Aonuma2, H. Onoe1,3, H. Kanuka2, and S. Takeuchi1,3 
1Institute of Industrial Science, The University of Tokyo, JAPAN 
2The Jikei University School of Medicine, JAPAN 
3Takeuchi Biohybrid Innovation Project, ERATO, JAPAN Science and Technology Agency (JST), JAPAN 
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Plenary 3 
Session Chairs: 

Toshiyuki Tsuchiya, Kyoto University, JAPAN 
Gwo-Bin Vincent Lee, National Tsing Hua University, TAIWAN 

 
08:30-09:10  
PLENARY TALK 3  LABS ON A CHIP FOR BIOMEDICAL APPLICATIONS ..................................................... 149 
Albert van den Berg 
University of Twente, THE NETHERLANDS 
 
 

Session 7 – Microfluidics I 
Session Chairs: 

Chang-Jin “CJ” Kim, University of California, Los Angeles, USA 
Sunghoon Kwon, Seoul National University, SOUTH KOREA 

 
09:10-09:30 
7-1 SINGLE-LAYER “DOMINO” DIODES VIA OPTOFLUIDIC LITHOGRAPHY FOR ULTRA-LOW REYNOLDS 
NUMBER APPLICATIONS ...................................................................................................................................... 153 
Ryan D. Sochol, Casey C. Glick, Kye Y. Lee, Thomas Brubaker, Albert Lu, Melissa Wah, 
Shan Gao, Erica Hicks, Ki Tae Wolf, Kosuke Iwai, Luke P. Lee and Liwei Lin 
Berkeley Sensor and Actuator Center, University of California, Berkeley, USA 
 
09:30-09:50 
7-2 A COMPACT PASSIVE AIR FLOW REGULATOR FOR PORTABLE BREATH DIAGNOSTICS .................. 157 
Staffan B. Johansson, Göran Stemme and Niclas Roxhed  
KTH Royal Institute of Technology, SWEDEN 
 
09:50-10:10 
7-3 SPLIT-AND-CONTACT DEVICE TO FORM PLANAR LIPID BILAYERS ........................................................ 161 
Y. Tsuji1,3, R. Kawano1, T. Osaki1, K.Kamiya1, N. Miki1,3, and S. Takeuchi1,2 
1Kanagawa Academy of Science and Technology, JAPAN 
2Institute of Industrial Science, The University of Tokyo, JAPAN 
3Keio University, JAPAN 

 
 

Session 8 - Resonator 
Session Chairs: 

Hans Zappe, University of Freiburg - IMTEK, GERMANY 
Farrokh Ayazi, Georgia Institute of Technology, USA 

 
10:40-11:00 
8-1 HIGH kt2×Q, MULTI-FREQUENCY LITHIUM NIOBATE RESONATORS  ...................................................... 165 
Renyuan Wang1, Sunil A. Bhave1, and Kushal Bhattacharjee2 
1Cornell University, USA 
2RF Micro Devices, Inc., USA 
 
11:00-11:20 
8-2 EFFECT OF THICKNESS ANISOTROPY ON DEGENERATE MODES IN OXIDE MICRO-HEMISPHERICAL 
SHELL RESONATORS ............................................................................................................................................ 169 
L. D. Sorenson, P. Shao, and F. Ayazi 
Georgia Institute of Technology, USA 
 
11:20-11:40 
8-3 LARGE-DISPLACEMENT PARAMETRIC RESONANCE USING A SHAPED COMB DRIVE ........................ 173 
Congzhong Guo, Erdinc Tatar, and Gary K. Fedder 
Carnegie Mellon University, USA 
 



11:40-12:00 
8-4 HIGH-Q FUSED SILICA BIRDBATH AND HEMISPHERICAL 3-D RESONATORS MADE BY BLOW TORCH 
MOLDING ................................................................................................................................................................. 177 
J. Cho, J. Yan, J. A. Gregory, H. Eberhart, R. L. Peterson, and K. Najafi 
University of Michigan, USA 
 
 

Session 9A - Physical MEMS & Others 
Session Chairs: 

Ai Qun Liu, Nanyang Tehnological University, SINGAPORE 
Joonwon Kim, Postech, SOUTH KOREA 

 
15:30-15:50 
9A-1 MEMS SENSOR ARRAY PLATFORM INTEGRATED WITH CMOS BASED OPTICAL READOUT ........... 181 
Refik Burak Erarslan1, Sevil Zeynep Lulec1, Ulas Adiyan1, Selim Olcer1, Yuksel Temiz2, Yusuf Leblebici2,  
Hamdi Torun3, and Hakan Urey1 
1Koç University, TURKEY 
2Ecole Polytechnique Fédérale de Lausanne, SWITZERLAND 
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15:50-16:10 
9A-2 SUB-10 NANOMETER UNCOOLED PLATINUM BOLOMETERS VIAPLASMA ENHANCED ATOMIC 
LAYER DEPOSITION .............................................................................................................................................. 185 
Fabian Purkl1, Tim English2, Gary Yama3, J Provine2, Ashwin K. Samarao3, Ando Feyh3, 
Gary O’Brien3, Oliver Ambacher1, Roger T. Howe3 and Thomas W. Kenny3 
1University of Freiburg, GERMANY 
2Robert Bosch LLC, USA 
3Stanford University, USA 
 
16:10-16:30 
9A-3 MICRO-EINZEL LENS FOR WAFER-INTEGRATED ELECTRON BEAM ACTUATION .............................. 189 
Yue Shi, Serhan Ardanuç and Amit Lal 
Cornell University, USA 
 
16:30-16:50 
9A-4 DEVELOPMENT OF MULTI-AXES CMOS-MEMS RESONANT MAGNETIC SENSOR USING LORENTZ 
AND ELECTROMAGNETIC FORCES .................................................................................................................... 193 
C.-I. Chang1, M.-H. Tsai2, Y.-C. Liu1, C.-M. Sun2, and W. Fang1,3 
1Institute of NanoEngineering and MicroSystems, National Tsing Hua University, TAIWAN 
2PixArt Imaging Inc, TAIWAN 
3National Tsing Hua University, TAIWAN 
 
16:50-17:10 
9A-5 LATERALLY-DRIVEN PIEZOELECTRIC BIMORPH MEMS ACTUATOR WITH SOL-GEL-BASED 
HIGH-ASPECT-RATIO PZT STURUCTURE ........................................................................................................... 197 
N. Wang1, S. Yoshida2, M. Kumano3, Y. Kawai 1, S. Tanaka1 and M. Esashi2 
1Tohoku University, JAPAN 
2WPI-AIMR, Tohoku University, JAPAN 
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17:10-17:30 
9A-6 DIRECT-WRITE N- AND P-TYPE GRAPHENE CHANNEL FETS ................................................................. 201 
Jiyoung Chang1,2, Yumeng Liu2, Heo Kwang3, Byung Yang Lee4, Seung-wuk Lee3 and Liwei Lin2 
1University of California at San Francisco, USA 
2Berkeley Sensor and Actuator Center, University of California at Berkeley, USA 
3University of California at Berkeley, USA 
4Korea University, Korea 
 

 



Session 9B1 - Microjet 
Session Chairs: 

Shoji Takeuchi, University of Tokyo, JAPAN 
Liwei Lin, University of California, Berkeley, USA 

 
15:30-15:50 
9B1-1 PATTERNABLE ATMOSPHERIC-PRESSURE PLASMA JETS WITH GAS DISCHARGE IN 
MICROFLUIDIC CHANNEL ARRAY ....................................................................................................................... 205 
Hidetaka Yamasaki, Kyohei Terao, Takaaki Suzuki, Fusao Simokawa, and Hidekuni Takao 
Kagawa University, JAPAN 
 
15:50-16:10 
9B1-2 SIMULTANEOUS ABLATION AND INJECTION BY ELECTRICALLY-INDUCED MONO-DISPERSED 
BUBBLE KNIFE FOR BIOMEDICAL APPLICATIONS........................................................................................... 209 
H. Kuriki1, Y. Yamanishi1, S. Sakuma1, S. Akagi2 and F. Arai1 
1Nagoya University, JAPAN 
2National Agriculture and Food Research Organization, JAPAN 
 
16:10-16:30 
9B1-3 STUDY OF NANO/MICRO JETS GENERATED BY LASER-INDUCED BUBBLES IN THIN FILMS ......... 213 
S. Xiong1, T. Tandiono2, C. D. Ohl1 and A. Q. Liu1 
1Nanyang Technological University, SINGAPORE 
2Institute of High Performance Computing, A*STAR, SINGAPORE  
 
 

Session 9B2 - Bio Probes 
Session Chairs: 

Shoji Takeuchi, University of Tokyo, JAPAN 
Liwei Lin, University of California, Berkeley, USA 

 
16:30-16:50 
9B2-1 IODINE-TREATED STARCH AS EASY-TO-USE, BIODEGRADABLE MATERIAL WITH CONTROLLABLE 
SWELLING AND STIFFENING PROPERTIES ....................................................................................................... 217 
Daniel Egert, Joshua Kaplan, Rebecca L. Peterson and Khalil Najafi 
Center for Wireless Integrated MicroSensing and Systems (WIMS2), University of Michigan, USA 
 
16:50-17:10 
9B2-2 NEUROSPHEROID ARRAY ON A FLEXIBLE SUBSTRATE FOR CORTICAL MICROSTIMULATION ... 221 
Keisuke Okita1, Midori Kato-Negishi1,2, Hiroaki Onoe1,2, and Shoji Takeuchi1,2 
1Institute of Industrial Science, The University of Tokyo, JAPAN 
2Takeuchi Biohybrid Innovation Project, ERATO, JAPAN Science and Technology (JST), JAPAN 
 
17:10-17:30 
9B2-3 ON-CHIP OOCYTE ENUCLEATION BY ROBOT INTEGRATED MICROFLUIDIC CHIP ........................... 225 
S. Sakuma and F. Arai 
Nagoya University, JAPAN 
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Session 10A - Switches & Probes 
Session Chairs: 

Junseok Chae, Arizona State University, USA 
Michel Despont, IBM Zurich Laboratory, SWITZERLAND 

 
10:30-10:50 
10A-1 SILICON NANOWIRE AND CANTILEVER ELECTROMECHANICAL SWITCHES WITH INTEGRATED 
PIEZORESISTIVE TRANSDUCERS ....................................................................................................................... 229 
Rui Yang1, Tina He1, Carine Marcoux2, Philippe Andreucci2, Laurent Duraffourg2 and Philip X.-L. Feng1 
1Case Western Reserve University, USA 
2CEA-Leti, FRANCE 
 
10:50-11:10 
10A-2 10-25NM PIEZOELECTRIC NANO-ACTUATORS AND NEMS SWITCHES FOR MILLIVOLT 
COMPUTATIONAL LOGIC ...................................................................................................................................... 233 
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